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RFTVTAKKS 

"^^^^H****-** ^edou.bytheE.miner.Hew 
c Wm 35 fi »d S supp 0rt i»«heori gi naUp e c ifi c« i o,«pag e8 ,P= I ag re pMOOOn ] a., 1 nesl- 5 

there, and page 9, paragraph [00019](hnes 1-4). 

ClL 22 objected ,o because of the following informal,,*, the term poasea 
eppeara to be a mi.spe.ling of the word "posse*". Appropriate correcuon i. recurred. 
Applicants have corrected the spelling 

Claim 28 objeeted ,o because of the foUowing informalities: "foreseen, doe, no, 
sense in .he eontext of the elaim. I, appears that the H, intention was . ha, the 
eligemen, marks are "visible" on me Uyer elements. Appropriate correcuon . reared. 
Claim 28 has been carefully revised. 

Claims 18, 19, 21, 22, 24, 25, 28, and 30-33 are rejected under 35 U.S.C. § 12, 
second paragraph, as being indefinite for Ming ,o parity poin, ou, a* M *- 
fc subject manes which applicant regards as the inven,ion. Regardmg alarm 18, the phrase 
U as" renders ,he * indefinite because * is une.eas whether ,he — s fol.ow.ng 
die phiase are part of the claimed invention. See MPEP 1 2173.05(d) 

The term in dd. 19 la a relative term which renders the elatm mdefln.,* 

The term -b.sio.Uy" i. not defined by rhe Cairn, .he specification doe. no, pnrvide a steward 
for raining foe requisite degree, ^ one of ordinary *U in ,h. « ~- ~£ 
reasonably apprised of ft. scope of rhe mvemion. k is endear how much of the ay« 
comprise siheon or aiHcon compound a»oy. Thetem "oasica..," in claim 24,s a reia ,ve » 
which rendem ,he Cairn indefinite. The .erm "basicaUy" is no, defined by .he Cm, foe 
specification does no, provide a aandani for ascertaining Urn retire degree, and one o 
Lmy skill in foe «t would no, be reasonably apprised of foe scope of foe invention. It 
under how much of fine layer mm*, me comprised of eieCricaUy conducing matenah 

Chums 21 and 22 recite fi,e .imitation * surface of .he cavides" and "fire surface of 
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ft. inner The. is IrfM — — <-* T7T Cat ^ is 

Claim 25 recites the limifatio. -the substrate" in hue S of tt» claun. There » 

towffl cie« ^ecedem basis for .bis unutnuon in «he Cairn. The » - — *• — 

Cairn 28 recites the limitation "addition abgrunen. me*, in Una 1 of ft. claim. 
ThereistostnBoicntan.accdaraba.tafor.hisltmitationlnthaala.m. 

Claim 30 recites tba .imitation "the surfcee, of the etched cavu.e." . Une . of the 
cW m Th tt ai 8 imufficiant m taaadar«basi S arthi 8 Umi.ationintbad W m. 

Cairn 3, reeffes tba UmHation * surfaces of.be etcbed cavities' in Una . of the 
daim.Tbereiain^fliai.ntameoeden.basisford.islimi.ationinthecla.m^ 

Cairn 32 recite, the .imitation "the reacts in line 1 of me alarm There 
toJul T,Ce.t antecedent bears for mis limhation in the claim. The claim also use, the phr.ee 
"such as" which renders the claim indefinite. 

Cairn 33 reci.es .he Imitation "the reacts.*" in line 2 of the clam, The. 
tes „«-.cie„ antecedent basis for mis limitadon in the Calm. The claim also uees the pbr.se 
"such as" which renders the claim indefinite. 
Claim Rejections - 35 use g 1Q2 

Cim 18, 19. 22, »nd 2. is rejected mrde, 35 U.S.C. 102(b) . bemg M 

perpenmcularly through a single substrate Uyer(.ee column 1, hues 4) 
caches that the workpiece can be used .s a catalyst support (see co nam hne M» 
Regarding Claim 19, Lehmann t— *- me ^ comprises siheon (see column 1 hue. 
37 * ,). Regarding Cain, 22, Lehman, .aches that the dimension of the pore, - wy*»» 
2 0 pin to 50nm. (See co.»mn 2, Hue, 33-36) Replug Cairn 24, Lehman, teaches that «be 
BiHcon layer comprises n-doped S Uieon (see column 1, lines 37-44). 

In response, Applicant ha, carefully reviewed and revised the Cms to attend ,0 each 
point raised by the Examiner. 

cl L.g-24, 32-33 ^ rejected under 35 U.S.C. 103(a) as being unpatentable ove 

According to me Exmniner, Lehmann(WO 99/061147) (retted to I. . *. OT 
equivalent paten, Lehman. (US Paten. 6,837,437)) and further in view of Ashmead (US 
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Paten, 5 534 328). Lehmann teaches a reactor comprising . porons silicon substrate that is 
„ S ed a, ; cate.yst support. The .Oioon substrate prises a ft* and second main surfaceand 
ho,es e^ing perpendictdar,, and traveling *om *. « — « *J ~- "* 

surf hce (see UfLtn US Paten, 6,887,437, co.umn 1, lines 40-53). Lehntann does no, te** 
. J* where silicon substrate comprises layers. Ashntead teaches an apparatus ^ 
chemical processes that comprises a pmrality of laminae witb one or more chamte* on «k 
la mi„a ( S I co.um„ 2, fines 58 ,0 64). the layers of laminae, a, taugh, b, Aslunead, allow 
_>e production with microbe sea!e chemicaf ftineflcs, — ~ 
compare— It would have been obvious to one of ordmary *.f . , fl.ear aUhe 
J of me invention ,0 combine tbe potears-siiicon subsbnte . ttaugh, by Lehmann tvtth 
umUMae, arcbiteetute to achieve macroscafe production aa ten*,, by Ashmead as Ashmsad 
teaches that the laminae provide fbi Urge-scale producuon. 

Regarding Cairn ,9, Lehmann further teaches that the substrate compnses ad con as 
,he subs* materia! (see cotomn 1. Hues 40-53). Ashmen, hnther teaches fl», dte .am.ua 
comprises silicon (see column 6, lines 31-36). 

Regarding Ctaim 20, Lehmann further teacbes a substrate compnsmg holes wth 
dimensions ftomlum to 10 am (see column 2, linea 1-2). „, rM „, lhe 
Regarding Cairn 21-22, Lehmann further teaches that the inner surface features of the 
canoe coated with metal cata.ysts and with an intermediate inert layer con.prrs.ng 
silicide, (see column 2, Unas 34-42). Ashmead also teacbes that c,.tyflc meters can 
bedepo ! edintoth=sutftceofch»nnels( S eecolun.m,line S 53-56) 

Regarding Claim 23, Ashmead further teaches that silicon wafers can have ahgomen. 
indicia (see column 15, lines 30-34). 

Regarding daim 24, Lehmann ft.rfl.er teach. the substrate is n-doped s.l.con 
which is etecWcally conductive (see column 4, lines 42-45). 

Regaedio, Cain. 32, Lehmann further teaches flat the reactor compmes an extenor 
housing with the porous siheon wafer disposed within the housing The . Th housing turther 
cempL a flrs, and second feed disposed on opposite sides of Ate wafer so that reactants can 
„„ fed into the reactor or wiA.dr.wn (see column 1, lines 49-53 and «*» 2; furcs 17- 29) 

Ragging Claim 33, Ashmead further teaches that the apparatus can be repeated 
and can be Joined in aequentia. and/or tandem operation depending on the desired operation 
parameters (see column 7, line 62 to column 8, line 4). 
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Calm 25-31, and 34 are rejected under 35 U S C. 103(a) as being unpatentable aver 
Lehman (WO ,9/061,47) (referred . herein a, the US equivalent paten, Uhmanr^S 
M 6.887,437) and further in view of AabmeadtUS Patent 5,534,328). Lehmann teache a 
m e*od of fabrication of a highly perforate. Apiece having holes extending perpendrcuiar 
to a firs, aorf.ce of the workplace, the method comprising the atepa of etching a substrate 
sll ic„n wafer to produce holes oxtering through the wafer. Lehmann does no. teach the 
stacking of the equally processed wafers to produce an integral atmcture. 

Aahmead teaches the stacking of etched ailicon wafers and Ore bonding of the wafers 
«, produce an integral structure. Formation of an integral stntoure alfows it to he used as 
ohemicat reactor capable of tnacroacate production of chemicals ye, taking advantege of 
microacale chemical kincUca and comparunentahzaffon It would have been obvrous to one of 
ordinary skill in the art a, the ume of the invention to combine the highly porous workprece 
with stacking of the workpieoes to produce an integral structure capable of macroscale 
production as taught by Ashmead. 

Regarding claim 26, Lehmann further teaches a method of fabr.cat.on where , ft. 
etching is accomplished by deep anodic etching or photo anodic etching (see column 4, Unea 
42-54) 

Regarding Claim 27, Ashmead further teaches that the fabrication of the lamina is 

accomplished by known semiconductor processing techniques for silicon wafers. 
Ashmead further teaches the fabrication of the lamina by anisotropic etching technique, At 
the time the invention of the present application was made, plasma etching was awel known 
semiconductor processing technique known for etching highly anisotropic feature, It would 
have been obvious to one of ordinary skill in semiconductor processing at the t.me of the 
invention to fabricate the porous silicon by plasma etching. 

Regarding Claim 28, Ashmead further teaches the addition of alignment induna to the 
silicon wafers to ease the alignment of layers (see column 15, lines 30-34). 

Regarding Claim 29, Lehmann further teaches a method of fabrication where the 
etched surface is pre- P atterned by a photo-lithographic process (see column 5, hnes 23-28). 

Regarding Claims 31, Lehmann and Ashmead both teach that the holes or channels 
can be coated with a catalyst (see Lehmann column 2, lines 34-42 and Ashmead column 7, 

linos 53-56) f A ~ « 

Claim 34 merely discloses an intended use of the catalytic reactor to reform feed fuels 
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to a fuel cell. 



_ ^, he b,«h eE xaMin K ,™sedpa,en,No«S 5>M 2, Ma .h«», t hor V .Uhman„«eache S 
ft. geneml medmd of MM etching, so caned deep anodic etxhing of pores .» a 
.Micon As one of several possMe appneation, a cs.sly.ic reactor . menfloned 

without any detailed description. 

The appHcant, of .he preen, paten, have Wore changed «. sad d_ to focus 
*. preaen, invention .o » main application, a dM hydrogen reform,ng reactor 
andl fabriCion memod. This is .he envisaged device for which .he ps,en, has b^d 
for. A hydrogen reforming reactor is no, ineiuded in ft. Cairns of the paten,, of Viehm.nn 

and Ashmead. . * t u A 

Therefore .he claims of the raiaed patents do no. conflict w«h the cla.m, of the 
present patent fte title and Mm of which have been accordingly changed The fabneanon 
Hod of to catafya body is comprised in the daim, bn, is no, the main innovanon of Ana 

^ App,,ca„.s have drawn two figure, to make .he 2 variant of combining or stacking of 
the processed reactor segments clear. 

Claim 18 of the present parent comprise, the fabrication of the cata.y„ body ,n an 
Mrogen refonning reactor which convert, hydrocarbons b, e.g. a cata,yoc — . and 
Irlg reaction ,o hydrogen and carbon monoxide in a cafys. bod« 
from silicon. I* fabriendon mrthod is comprised in the dam* (dmnr 25, 33 fo 36). F.^a 
metallic iayer is deposited on one fhee of .he sobstram Then pore,, i.e cavfles are e«hed 
thro »gh 4. whole aubatrate either by eleCoehemica. etching (deep anodic or pho«o-ano<Uc 
etching, claim *> or by p,a,ma etching (cfaim 27>. The fabrication method of the embed 
1, no. an cenfla! ,a« of «He mvenfio. The catalyst ma.eria! then deposed , 
vim evaporation techn i(1 ues such a, chemicd vapour depo,i.ion (CVD) on the mncr wall 
M, etched pore,. We refer .0 a so proceed sfucture in .his paten, as hydrogen reformmg 
^.or aegmen. or on*. By uae of me pre-defined alignment murks (claim 2g) ,evera. of 

these reactor elements can be 

a) either stacked on top of each other forming a hydrogen refornung reactor (see F,g. 

la+bin Apendix) 
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b) two rector elements can be combined to aad oppositely aligned to an "interdigit" 
structure schematically depicted in Fig. 2 in Appendix . This strcture is well suited 
to the envisaged application of steam reforming reactor which creates hydrogen 
for fuel cell systems. 

Should further issues remain prior to allowance, the E-miner is respectfully 
requested to contact the undersigned at the indicated telephone number. 

Respectfully submitted, 



Hartmut Presting 



Date: March 20, 2009 

Tel. +49-1608620820 (mobile) +49-731-5052049 (daytime -office) 
Fax : +49-731-9502439 
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Attorney Docket No: 3926.136 




1 silicon or semlc. substrate 
13 metallic inteHayer for for adhesion promotion 

3 metallic layer with high hydrogen permeability 

4 Photoresist or oxide/niUrde mask for deFimng 
the pore etching 

8 catalytic active layer, deposited by chemical 
vapour deposition 



Stacking of several hydrogen reforming reactor units on top of 
Fig. 1 a ©ach other according to claim 6 




The fabrication process of the reactor units comprises the definition 
structure are aligned 
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